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ELECTRONIC DEVICE AND METHOD FOR
DETERMINING RECEPTION PATH OF
COMMUNICATION SIGNAL BY
ELECTRONIC DEVICE

CROSS-REFERENCE TO RELATED
APPLICATIONS

This application 1s a 371 National Stage of International
Application No. PCT/KR2018/000745, filed Jan. 16, 2018,

which claims priority to Korean Patent Application No.
10-2017-0010502, filed Jan. 23, 2017, the disclosures of
which are herein incorporated by reference in their entirety.

BACKGROUND

1. Field

Embodiments of the disclosure relate to a technology for
determining a path receiving a communication signal 1n an
clectronic device.

2. Description of Related Art

With developments of information communication tech-
nologies, network devices such as a base station and the like
are installed throughout the country. An electronic device
transmits/receives data to/from another electronic device
over a network, thus allowing a user to utilize the network
freely anywhere in the country.

An antenna 1s necessarily required to use the network
described above. The electronic device may include a plu-
rality of antennas and may also support multiple input
multiple output (MIMO) for transmitting/receiving signals
through the plurality of antennas at the same time. Also, the
clectronic device may support carrier aggregation (CA) for
aggregating signals 1n a plurality of frequency bands.

SUMMARY

An electronic device that supports conventional MIMO
may fail to support multi MIMO {for transmitting/receiving,
respective signals 1n a plurality of frequency bands through
a plurality of paths at the same time. Meanwhile, because a
conventional electronic device receives each of signals 1n a
plurality of frequency bands through a specified path when
performing the CA, 1t may be dithicult to improve the data
throughput by utilizing various paths. Also, even though the
clectronic device 1s able to change paths, because available
paths are restricted, the improvement of the data throughput
through the path change may be 1gnorable.

To address at least the above-mentioned problems and/or
disadvantages, embodiments of the disclosure are to provide
an electronic device including a circuit structure capable of
supporting a multi MIMO and a method for utilizing the
circuit structure in performing carrier aggregation (CA).

An electronic device according to an embodiment of the
disclosure may include a first antenna that resonates 1n a first
band, a second band, and a third band, a second antenna that
resonates 1n the second band and the third band, a trans-
ceiver that transmits or receives a signal in the first band, a
signal 1n the second band, and a signal 1n the third band, a
first RF circuit that includes a first input terminal electrically
connected with the first antenna and a first output terminal
clectrically connected with the transcerver and receives the
signal 1n the second band or the signal in the third band from
the first antenna, a second RF circuit that includes a second
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input terminal electrically connected with the second
antenna and a second output terminal electrically connected
with the transceiver and receives the signal 1n the second
band or the signal in the third band from the second antenna,
a first electrical path that recerves the signal 1n the third band
from the first antenna, wherein one end of the first electrical
path 1s electrically connected with the first antenna and the
first input terminal and an opposite end of the first electrical
path 1s electrically connected with the transceiver, a second
clectrical path that receives the signal in the second band
from the second antenna, wherein one end of the second
clectrical path 1s electrically connected with the second
antenna and the second 1nput terminal and an opposite end
of the second electrical path 1s electrically connected with
the transceiver, and a processor that 1s electrically connected
with the transceiver and enables or disables the first RF
circuit, the second RF circuit, the first electrical path, and the
second electrical path, individually.

In addition, an electronic device according to an embodi-
ment of the disclosure may include a first antenna that
resonates 1n a first band, a second band, and a third band, a
second antenna that resonates 1n the second band and the
third band, a transceiver that transmits or receives a signal
in the first band, a signal 1n the second band, and a signal 1n
the third band, a first RF circuit that recerves the signal 1n the
second band or the signal in the third band from the first
antenna and provides the signal in the second band or the
signal 1n the third band to the transceiver, a second RF
circuit that receives the signal in the second band or the
signal 1 the third band from the second antenna and
provides the signal in the second band or the signal 1n the
third band to the transceiver, a first electrical path that
receives the signal in the third band from the first antenna
and provides the signal in the third band to the transcerver,
a second electrical path that receives the signal 1n the second
band from the second antenna and provides the signal 1n the
second band to the transceiver, and a processor electrically
that 1s connected with the transceiver. The processor may
allocate one available path among the first RF circuit, the
second RF circuit, the first electrical path, and the second
clectrical path sequentially from a signal having a wider
bandwidth from among the signal 1n the second band and the
signal 1n the third band based on indicators respectively
associated with receiving the signal in the second band and
the signal 1n the third band, when the signal 1n the second
band and the signal 1n the third band are received through the
first antenna and the second antenna, and may receive the
signal in the second band and the signal 1n the third band
through the allocated paths, respectively.

In addition, a method for determining a communication
signal receiving path of an electronic device, according to an
embodiment of the disclosure, may include receiving a
signal 1n a first band and a signal 1n a second band, allocating,
one available path, which transfers the signal in the first
band or the signal in the second band, from among a
plurality of paths sequentially from a signal having a wider
bandwidth from among the signal in the first band and the
signal 1n the second band based on indicators respectively
associated with receiving the signal 1n the first band and the
signal in the second band, and receiving the signal 1n the first
band and the signal 1n the second band through the allocated
paths, respectively.

According to embodiments of the disclosure, an elec-
tronic device that supports a multt MIMO may be provided
by adopting additional electrical paths receiving signals in
various frequency bands.
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Also, according to embodiments of the disclosure, the
data throughput may be improved through sequential, eth-
cient path allocation from a signal having a wider bandwidth
when the CA 1s performed.

Besides, a variety of effects directly or indirectly under- >
stood through this disclosure may be provided.

BRIEF DESCRIPTION OF THE DRAWINGS

FIG. 1 illustrates an electronic device i a network 10
environment according to various embodiments.

FI1G. 2 illustrates a block diagram of an electronic device
according to various embodiments.

FIG. 3 1illustrates an operating environment of an elec-
tronic device according to an embodiment. 15
FI1G. 4 15 a block diagram 1llustrating a configuration of an

clectronic device according to an embodiment.

FI1G. 5 15 a block diagram 1llustrating a configuration of an
clectronic device according to an embodiment.

FI1G. 6 1s a block diagram 1llustrating a configuration of an 20
clectronic device according to an embodiment.

FIG. 7 1s a block diagram 1llustrating a configuration of an
clectronic device according to an embodiment.

FIG. 8 1s a block diagram 1llustrating a configuration of an
clectronic device according to an embodiment. 25
FI1G. 9 15 a block diagram 1llustrating a configuration of an

clectronic device according to an embodiment.

FIG. 10 1s a flowchart for describing a method for
determining a commumnication signal receiving path of an
clectronic device, according to an embodiment. 30

FIG. 11 1s a flowchart for describing a method for
determining a commumnication signal receiving path of an
clectronic device, according to an embodiment.

DETAILED DESCRIPTION 35

Hereinafter, various embodiments of the disclosure may
be described with reference to accompanying drawings.
Accordingly, those of ordinary skill 1n the art will recognize
that modification, equivalent, and/or alternative on the vari- 40
ous embodiments described herein can be variously made
without departing from the scope and spirit of the disclosure.
With regard to description of drawings, stmilar components
may be marked by similar reference numerals. The terms of
a singular form may include plural forms unless otherwise 45
specified. In this disclosure, the expressions “A or B”, “at
least one of A or/and B”, or “one or more of A or/and B, and
the like may include any and all combinations of one or
more of the associated listed items. The terms, such as
“first”, “second”, and the like may be used to refer to various 50
components regardless of the order and/or the priority and to
distinguish the relevant components from other components,
but do not limit the components. When an component (e.g.,

a first component) 1s referred to as being “(operatively or
communicatively) coupled with/to” or “connected to” 55
another component (e.g., a second component), the compo-
nent may be directly coupled with/to or connected to the
other component or an intervening component (e.g., a third
component) may be present.

According to the situation, the expression “configured to” 60
used 1n this disclosure may be used as, for example, the
expression “suitable for”, “having the capacity to”, “adapted
to”, “made to”, “capable of”, or “designed to” 1n hardware
or software. The expression “a device configured to” may
mean that the device 1s “capable of operating together with 65
another device or other parts. For example, a” processor

configured to (or set to) perform A, B, and C" may mean a

4

dedicated processor (e.g., an embedded processor) for per-
forming a corresponding operation or a generic-purpose
processor (e.g., a central processing umt (CPU) or an
application processor) which performs corresponding opera-
tions by executing one or more software programs which are
stored 1n a memory device.

An electronic device according to various embodiments
of this disclosure may include at least one of, for example,
smartphones, tablet personal computers (PCs), mobile
phones, video telephones, electronic book readers, desktop
PCs, laptop PCs, netbook computers, workstations, servers,
personal digital assistants (PDAs), portable multimedia
players (PMPs), Motion Picture Experts Group (MPEG-1 or
MPEG-2) Audio Layer 3 (MP3) players, medical devices,
cameras, or wearable devices. According to various embodi-
ments, the wearable device may include at least one of an
accessory type (e.g., watches, rings, bracelets, anklets, neck-
laces, glasses, contact lens, or head-mounted-devices
(HMDs), a fabric or garment-integrated type (e.g., an elec-
tronic apparel), a body-attached type (e.g., a skin pad or
tattoos), or a bio-implantable type (e.g., an implantable
circuit). According to various embodiments, the electronic
device may include at least one of, for example, televisions
(TVs), digital versatile disc (DVD) players, audios, refrig-
erators, air conditioners, cleaners, ovens, microwave ovens,
washing machines, air cleaners, set-top boxes, home auto-
mation control panels, security control panels, media boxes
(e.g., Samsung HomeSync™, Apple TV™, or Google
TVI™M) oame consoles (e.g., Xbox™ or PlayStation™),
clectronic dictionaries, electronic keys, camcorders, elec-
tronic picture frames, and the like.

According to another embodiment, an electronic device
may include at least one of various medical devices (e.g.,
various portable medical measurement devices (e.g., a blood
glucose monitoring device, a heartbeat measuring device, a
blood pressure measuring device, a body temperature mea-
suring device, and the like), a magnetic resonance angiog-
raphy (MRA), a magnetic resonance imaging (MRI), a
computed tomography (CT), scanners, and ultrasonic
devices), navigation devices, Global Navigation Satellite
System (GNSS), event data recorders (EDRs), flight data
recorders (FDRs), vehicle infotainment devices, electronic
equipment for vessels (e.g., navigation systems and gyro-
compasses), avionics, security devices, head units {for
vehicles, industrial or home robots, drones, automatic tell-
er’s machines (ATMs), points of sales (POSs) of stores, or
internet of things (e.g., light bulbs, various sensors, sprinkler
devices, fire alarms, thermostats, street lamps, toasters,
exercise equipment, hot water tanks, heaters, boilers, and the
like). According to an embodiment, the electronic device
may include at least one of parts of furniture or buildings/
structures, electronic boards, electronic signature receiving
devices, projectors, or various measuring instruments (e.g.,
water meters, electricity meters, gas meters, or wave meters,
and the like). According to various embodiments, the elec-
tronic device may be a tlexible electronic device or a
combination of two or more above-described devices. Fur-
thermore, an electronic device according to an embodiment
of this disclosure may not be limited to the above-described
clectronic devices. In this disclosure, the term “user” may
refer to a person who uses an electronic device or may refer

to a device (e.g., an artificial intelligence electronic device)
that uses the electronic device.

FIG. 1 1llustrates an electronic device 101 in a network
environment 100 according to various embodiments. Refer-
ring to FIG. 1, the electronic device 101 may 1nclude a bus
110, a processor 120, a memory 130, an input/output inter-
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tace 150, a display 160, and a communication interface 170.
According to an embodiment, the electronic device 101 may
not mclude at least one of the above-described components
or may further include other component(s). The bus 110 may
interconnect the above-described components 110 to 170
and may include a circuit for conveying communications
(c.g., a control message and/or data) among the above-
described components. The processor 120 may include one
or more ol a central processing unit (CPU), an application
processor (AP), or a communication processor (CP). For
example, the processor 120 may perform an arithmetic
operation or data processing associated with control and/or
communication of at least other components of the elec-
tronic device 101.

The memory 130 may include a volatile and/or nonvola-
tile memory. For example, the memory 130 may store
instructions or data associated with at least one other com-
ponent(s) of the electronic device 101. According to an
embodiment, the memory 130 may store software and/or a
program 140. The program 140 may include, for example, a
kernel 141, a middleware 143, an application programming,
interface (API) 145, and/or an application program (or “an
application™) 147. At least a part of the kernel 141, the
middleware 143, or the API 145 may be referred to as an
“operating system (OS)”. For example, the kernel 141 may
control or manage system resources (e.g., the bus 110, the
processor 120, the memory 130, and the like) that are used
to execute operations or functions of other programs (e.g.,
the muddleware 143, the API 145, and the application
program 147). Furthermore, the kernel 141 may provide an
interface that allows the middleware 143, the API 145, or the
application program 147 to access discrete components of
the electronic device 101 so as to control or manage system
resources.

The middleware 143 may perform, for example, a media-
tion role such that the API 143 or the application program
147 communicates with the kernel 141 to exchange data.
Furthermore, the middleware 143 may process one or more
task requests received from the application program 147
according to a priority. For example, the middleware 143
may assign the priority, which makes 1t possible to use a
system resource (e.g., the bus 110, the processor 120, the
memory 130, or the like) of the electronic device 101, to at
least one of the application program 147 and may process
the one or more task requests. The API 145 may be an
interface through which the application program 147 con-
trols a function provided by the kernel 141 or the middle-
ware 143, and may include, for example, at least one
interface or function (e.g., an instruction) for a file control,
a window control, 1mage processing, a character control, or
the like. The input/output interface 150 may transmit an
instruction or data input from a user or another external
device, to other component(s) of the electronic device 101 or
may output an instruction or data, received from other
component(s) of the electronic device 101, to a user or
another external device.

The display 160 may include, for example, a liquid crystal
display (LCD), a light-emitting diode (LED) display, an
organic LED (OLED) display, a microelectromechanical
systems (MEMS) display, or an electronic paper display. The
display 160 may display, for example, various contents (e.g.,
a text, an 1mage, a video, an icon, a symbol, and the like) to
a user. The display 160 may include a touch screen and may
receive, for example, a touch, gesture, proximity, or hover-
ing mnput using an electronic pen or a part of a user’s body.
For example, the communication interface 170 may estab-
lish commumnication between the electronic device 101 and
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an external device (e.g., the first electronic device 102, the
second electronic device 104, or the server 106). For
example, the communication interface 170 may be con-
nected to the network 162 over wireless communication or
wired communication to communicate with the external
device (e.g., the second electronic device 104 or the server
106).

For example, the wireless communication may include
cellular communication using at least one of long-term
evolution (LTE), LTE Advanced (LTE-A), Code Division
Multiple Access (CDMA), Wideband CDMA (WCDMA),
Universal Mobile Telecommunications System (UMTS),
Wireless Broadband (WiBro), Global System for Mobile
Communications (GSM), or the like. The wireless commu-
nication may include at least one of wireless fidelity (Wi-Fi),
Bluetooth, Bluetooth low energy (BLE), Zigbee, near field
communication (NFC), magnetic stripe transmission (MST),
radio frequency (RF), a body area network, or the like.
According to an embodiment, the wireless commumnication
may include GNSS. The GNSS may be one of, for example,
a global positioning system (GPS), a global navigation
satellite system (Glonass), a Beidou navigation satellite
system (hereinatfter referred to as “Beidou”), or an European
global satellite-based navigation system (hereinafter
referred to as “Galileo™). Heremaftter, in this disclosure,
“GPS” and “GNSS” may be interchangeably used. The
wired communication may include at least one of, for
example, a unmiversal serial bus (USB), a high definition
multimedia interface (HDMI), a recommended standard-232
(RS-232), power line communication, a plain old telephone
service (POTS), or the like. The network 162 may include at
least one of telecommunications networks, for example, a
computer network (e.g., LAN or WAN), an Internet, or a

telephone network.

Each of the first and second external electronic devices
102 and 104 may be a device of which the type i1s different
from or the same as that of the electronic device 101.
According to various embodiments, all or a portion of
operations that the electronic device 101 will perform may
be executed by another or plural electronic devices (e.g., the
clectronic device 102 or 104 or the server 106). According
to an embodiment, 1n the case where the electronic device
101 executes any function or service automatically or in
response to a request, the electronic device 101 may not
perform the function or the service internally, but, alterna-
tively additionally, 1t may request at least a portion of a
function associated with the electronic device 101 at other
clectronic device (e.g., the electronic device 102 or 104 or
the server 106). The other electronic device (e.g., the elec-
tronic device 102 or 104 or the server 106) may execute the
requested function or additional function and may transmit
the execution result to the electronic device 101. The elec-
tronic device 101 may provide the requested function or
service using the received result or may additionally process
the received result to provide the requested function or
service. To this end, for example, cloud computing, distrib-
uted computing, or client-server computing may be used.

FIG. 2 1llustrates a block diagram of an electronic device
201, according to various embodiments. An electronic
device 201 may include, for example, all or a part of the
clectronic device 101 illustrated 1n FIG. 1. The electronic
device 201 may include one or more processors (e.g., an
application processor (AP)) 210, a communication module
220, a subscriber 1dentification module 224, a memory 230,
a sensor module 240, an input device 250, a display 260, an
interface 270, an audio module 280, a camera module 291,
a power management module 295, a battery 296, an 1ndi-
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cator 297, and a motor 298. The processor 210 may drive,
for example, an operating system (OS) or an application to
control a plurality of hardware or soltware components
connected to the processor 210 and may process and com-
pute a variety of data. For example, the processor 210 may
be implemented with a System on Chip (So0C). According to
an embodiment, the processor 210 may further include a
graphic processing umt (GPU) and/or an image signal
processor. The processor 210 may include at least a part
(e.g., a cellular module 221) of components 1llustrated 1n
FIG. 2. The processor 210 may load a command or data,
which 1s received from at least one of other components
(e.g., a nonvolatile memory), mto a volatile memory and
process the loaded instruction or data. The processor 210
may store result data in the nonvolatile memory.

The communication module 220 may be configured the
same as or similar to the communication interface 170 of

FIG. 1. The communication module 220 may include the
cellular module 221, a Wi-Fi1 module 223, a Bluetooth (BT)
module 225, a GNSS module 227, a near field communica-
tion (NFC) module 228, and a radio frequency (RF) module
229. The cellular module 221 may provide, for example,
voice communication, video communication, a character
service, an Internet service, or the like over a communica-
tion network. According to an embodiment, the cellular
module 221 may perform discrimination and authentication
of the electronic device 201 within a communication net-
work by using the subscriber identification module (e.g., a
SIM card) 224. According to an embodiment, the cellular
module 221 may perform at least a portion of functions that
the processor 210 provides. According to an embodiment,
the cellular module 221 may include a commumnication
processor (CP). According to an embodiment, at least a part
(e.g., two or more) of the cellular module 221, the Wi-F1
module 223, the BT module 225, the GNSS module 227, or
the NFC module 228 may be included within one Integrated
Circuit (IC) or an IC package. For example, the RF module
229 may transmit and receive a communication signal (e.g.,
an RF signal). For example, the RF module 229 may include
a transcetrver, a power amplifier module (PAM), a frequency
filter, a low noise amplifier (LNA), an antenna, or the like.
According to another embodiment, at least one of the
cellular module 221, the Wi-Fi1 module 223, the BT module
225, the GNSS module 227, or the NFC module 228 may
transmit and receive an RF signal through a separate RF
module. The subscriber identification module 224 may
include, for example, a card and/or embedded SIM that
includes a subscriber 1identification module and may include
unique 1dentily information (e.g., integrated circuit card
identifier (ICCID)) or subscriber information (e.g., interna-
tional mobile subscriber identity (IMSI)).

The memory 230 (e.g., the memory 130) may include an
internal memory 232 or an external memory 234. For
example, the internal memory 232 may include at least one
of a volatile memory (e.g., a dynamic random access

memory (DRAM), a static RAM (SRAM), a synchronous
DRAM (SDRAM), or the like), a nonvolatile memory (e.g.,
a one-time programmable read only memory (OTPROM), a

programmable ROM (PROM), an erasable and program-
mable ROM (EPROM), an eclectrically erasable and pro-

grammable ROM (EEPROM), a mask ROM, a flash ROM,
a flash memory, a hard drive, or a solid state drive (S5D).
The external memory 234 may include a flash drive such as
compact flash (CF), secure digital (SD), micro secure digital
(Micro-SD), minmi secure digital (Mini-SD), extreme digital
(xD), a multimedia card (MMC), a memory stick, or the like.
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The external memory 234 may be operatively and/or physi-
cally connected to the electronic device 201 through various
interfaces.

The sensor module 240 may measure, for example, a
physical quantity or may detect an operation state of the
clectronic device 201. The sensor module 240 may convert
the measured or detected information to an electric signal.
For example, the sensor module 240 may include at least one
of a gesture sensor 240A, a gyro sensor 2408, a barometric
pressure sensor 240C, a magnetic sensor 240D, an accel-
cration sensor 240E, a grip sensor 240F, the proximaity
sensor 240G, a color sensor 240H (e.g., red, green, blue
(RGB) sensor), a biometric sensor 2401, a temperature/
humidity sensor 240J, an i1lluminance sensor 240K, or an
UV sensor 240M. Although not 1illustrated, additionally or
alternatively, the sensor module 240 may further include, for
example, an E-nose sensor, an electromyography (EMG)
sensor, an electroencephalogram (EEG) sensor, an electro-
cardiogram (ECQG) sensor, an infrared (IR) sensor, an 1iris
sensor, and/or a fingerprint sensor. The sensor module 240
may further include a control circuit for controlling at least
one or more sensors included therein. According to an
embodiment, the electronic device 201 may further include
a processor that 1s a part of the processor 210 or independent
ol the processor 210 and 1s configured to control the sensor
module 240. The processor may control the sensor module
240 while the processor 210 remains at a sleep state.

The mput device 250 may include, for example, a touch
panel 252, a (digital) pen sensor 254, a key 256, or an
ultrasonic input unit 258. For example, the touch panel 252
may use at least one ol capacitive, resistive, inifrared and
ultrasonic detecting methods. Also, the touch panel 252 may
further include a control circuit. The touch panel 252 may
turther include a tactile layer to provide a tactile reaction to
a user. The (digital) pen sensor 254 may be, for example, a
part of a touch panel or may include an additional sheet for
recognition. The key 256 may include, for example, a
physical button, an optical key, or a keypad. The ultrasonic
iput device 258 may detect (or sense) an ultrasonic signal,
which 1s generated from an mput device, through a micro-
phone (e.g., a microphone 288) and may check data corre-
sponding to the detected ultrasonic signal.

The display 260 (e.g., the display 160) may include a
panel 262, a hologram device 264, a projector 266, and/or a
control circuit for controlling the panel 262, the hologram
device 264, or the projector 266. The panel 262 may be
implemented, for example, to be flexible, transparent or
wearable. The panel 262 and the touch panel 252 may be
integrated 1nto a single module. According to an embodi-
ment, the panel 262 may include a pressure sensor (or force
sensor) that measures the intensity of touch pressure by a
user. The pressure sensor may be implemented integrally
with the touch panel 252, or may be implemented as at least
one sensor separately from the touch panel 252. The holo-
gram device 264 may display a sterecoscopic 1mage in a
space using a light interference phenomenon. The projector
266 may project light onto a screen so as to display an
image. For example, the screen may be arranged in the
inside or the outside of the electronic device 201. The
interface 270 may include, for example, a high-definition
multimedia interface (HDMI) 272, a universal serial bus
(USB) 274, an optical interface 276, or a D-subminiature
(D-sub) 278. The mterface 270 may be included, for
example, 1n the communication interface 170 1llustrated 1n
FIG. 1. Additionally or alternatively, the interface 270 may
include, for example, a mobile high definition link (MHL)
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interface, a SD card/multi-media card (MMC) interface, or
an inirared data association (IrDA) standard interface.

The audio module 280 may convert a sound and an
clectric signal 1n dual directions. At least a component of the
audio module 280 may be included, for example, 1n the
input/output interface 150 illustrated 1 FIG. 1. The audio
module 280 may process, for example, sound information
that 1s input or output through a speaker 282, a receiver 284,
an earphone 286, or the microphone 288. For example, the
camera module 291 may shoot a still image or a video.
According to an embodiment, the camera module 291 may
include at least one or more image sensors (e.g., a front
SENsSOr or a rear sensor), a lens, an 1mage signal processor
(ISP), or a flash (e.g., an LED or a xenon lamp). The power
management module 295 may manage, for example, power
ol the electronic device 201. According to an embodiment,
a power management integrated circuit (PMIC), a charger
IC, or a battery or fuel gauge may be included 1n the power
management module 295. The PMIC may have a wired
charging method and/or a wireless charging method. The
wireless charging method may include, for example, a
magnetic resonance method, a magnetic induction method
or an electromagnetic method and may further include an
additional circuit, for example, a coil loop, a resonant
circuit, a rectifier, or the like. The battery gauge may
measure, for example, a remaining capacity of the battery
296 and a voltage, current or temperature thereol while the
battery 1s charged. The battery 296 may include, for
example, a rechargeable battery and/or a solar battery.

The indicator 297 may display a specific state of the
clectronic device 201 or a part thereof (e.g., the processor
210), such as a booting state, a message state, a charging
state, and the like. The motor 298 may convert an electrical
signal mto a mechanical vibration and may generate the
tollowing eflects: vibration, haptic, and the like. The elec-
tronic device 201 may include a processing device (e.g., a
GPU) for supporting a mobile TV. The processing device for
supporting the mobile TV may process media data according
to the standards of digital multimedia broadcasting (DMB),
digital video broadcasting (DVB), MediaFLO™, or the like.
Each of the above-mentioned components of the electronic
device according to various embodiments of the disclosure
may be configured with one or more components, and the
names of the components may be changed according to the
type of the electronic device. In various embodiments, some
components ol the electronic device (e.g., the electronic
device 201) may be omitted or other additional components
may be added. Furthermore, some of the components of the
clectronic device may be combined with each other so as to
form one entity, so that the functions of the components may
be performed 1n the same manner as before the combination.

FIG. 3 illustrates an operating environment of an elec-
tronic device according to an embodiment.

Referring to FIG. 3, an electronic device 400 according to
an embodiment may communicate with an external device
40. An example 1s illustrated in FIG. 3 as the electronic
device 400 1s a smartphone, but the disclosure 1s not limited
thereto. For example, the electronic device 400 may be one
of various devices, which are able to communicate with the
external device 40, such as a tablet PC, a wearable device,
or the like. An example 1s 1llustrated 1n FIG. 3 as the external
device 40 1s a base station, but the disclosure 1s not limited
thereto. For example, the external device 40 may be one of
various devices that are able to transmit signals of various
frequencies.

According to an embodiment, the electronic device 400
may recerve a high band signal (hereinaiter referred to as a
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“HB signal”), a middle band signal (heremafter referred to
a “MB signal”), and a low band signal (hereinafter
referred to as a “LB signal”). For example, the LB may
range from about 700 to 900 MHz, the MB may range from
about 1.4 to 2.2 GHz, and the HB may range from about 2.3
to 2.7 GHz. However, the disclosure 1s not limited thereto.
For example, the ranges of the LB, MB, and HB may be
variously defined. Also, the LB, the MB, and the HB may
mean the lowest frequency band, a middle frequency band,
and the highest frequency band of the three frequency bands,
respectively. In the specification, for example, the LB may
be referred to as a “first frequency band”, the MB as a
“second frequency band”, and the HB as a “third frequency
band”. However, the disclosure i1s not limited thereto. For
example, the first frequency band, the second frequency
band, and the third frequency band may mean any other
frequency bands that are diflerent from each other.

According to an embodiment, the electronic device 400
may simultaneously receive at least a part of the HB signal,
the MB signal, and the LB signal. For example, the elec-
tronic device 400 may recerve the HB signal, the MB signal,
and the LB signal by using at least a part of a plurality of
antennas included in the electronic device 400. Antennas
that are respectively used to receive the HB signal, the MB
signal, and the LB signal may be different. The electronic
device 400 may include paths, the number of which 1is
suilicient to transier the HB signal, the MB signal, and the
LB signal received through two or more antennas. Internal
components of the electronic device 400 will be described
with reference to FIGS. 4 to 9. When the electronic device
400 performs the CA on at least a part of the HB signal, the
MB signal, and the LB signal, the electronic device 400 may
allocate respective paths appropnate for the HB signal, the
MB signal, and the LB signal for the purpose of improving
the data throughput. The electronic device 400 may allocate,
for example, a path based on a reference signal received
power (RSRP), a reference signal received quality (RSRQ),
a reference signal received power (RSSI), a signal to inter-
terence noise ratio (SINR), and the like. An operation and a
method for allocating a path receiving a signal will be
described with reterence to FIGS. 5, 7, 9, and 10.

According to an embodiment, when a user grip on the
clectronic device 400 1s changed, an indicator of the RSRP,
RSRQ, RSSI, SINR, or the like received to the electronic
device 400 from the external device 40 may be changed.
When the indicator worsens, the data throughput of the
clectronic device 400 may decrease. According to an
embodiment, to prevent the data throughput from decreasing
due to the change 1n the indicator, the electronic device 400
may reallocate respective paths approprniate for the HB
signal, the MB signal, and the LB signal, based on the
changed indicator. A method for reallocating a path receiv-
ing a signal will be described with reference to FIG. 11.

FIG. 4 1s a block diagram 1illustrating a configuration of an
clectronic device according to an embodiment.

Referring to FIG. 4, an electronic device 500 according to
an embodiment may include a first antenna 511, a second
antenna 512, a third antenna 513, a fourth antenna 514, an
LB receiver circuit 521, a first mid-band/high-band (here-
mafter referred to as an “M/HB”) receiver circuit 522, a
second M/HB receiver circuit 523, a first HB electrical path
531, a first MB electrical path 532, an LB transceiver circuit
541, a first M/HB transceiver circuit 542, a second M/HB
transceiver circuit 543, a second HB electrical path 551, a
second MB electrical path 352, a transceiver 560, and a
processor 570. The electronic device 300 may be a mobile
device that a user utilizes. The electronic device 300 may be
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referred to as a “mobile device”, a “mobile terminal”, “user
equipment (UE)”, or the like.

The first antenna 511, the second antenna 512, the third
antenna 513, and the fourth antenna 514 may be a multi-
band antenna. The first antenna 511 and the second antenna
512 may be a diversity antenna, and the third antenna 513
and the fourth antenna 514 may be a primary antenna. The
clectronic device 500 may receive signals through the first
antenna 511 and the second antenna 512 and may transmit/
receive signals through the third antenna 513 and the fourth
antenna 514.

The first antenna 511 may be configured to resonate 1n the
LB, the MB, and the HB. The first antenna 511 may receive
the LB signal, the MB signal, and/or the HB signal from an
external device (e.g., the external device 40 of FIG. 4).

The second antenna 512 may be configured to resonate in
the MB and the HB. The second antenna 512 may receive
the MB signal and/or the HB signal from the external device.

The third antenna 513 may be configured to resonate in
the LB, the MB, and the HB. The third antenna 513 may
transmit/receive the LB signal, the MB signal, and/or the HB
signal to/from the external device.

The fourth antenna 514 may be configured to resonate in
the MB and the HB. The fourth antenna 514 may transmait/
receive the MB signal and/or the HB signal to/from the
external device.

The LB receiver circuit 521 may receive the LB signal
from the first antenna 511. The LB receiver circuit 521 may
provide the LB signal received from the first antenna 511 to
the transceiver 560. For example, the LB receiver circuit 521
may include an input terminal electrically connected with
the first antenna 511 and an output terminal electrically
connected with the transceiver 560. The LB receiver circuit
521 may process (e.g., filter or amplify) the LB signal.

The first M/HB receiver circuit 522 may receive the MB
signal or the HB signal from the first antenna 311. The first
M/HB receiver circuit 522 may provide the MB signal or the
HB signal received from the first antenna 511 to the trans-
ceiver 560. For example, the first M/HB receiver circuit 522
may 1nclude an mput terminal electrically connected with
the first antenna 511 and an output terminal electrically
connected with the transceiver 560. The first M/HB receiver
circuit 522 may process the MB signal or the HB signal.

The second M/HB receiver circuit 523 may receive the
MB signal or the HB signal from the second antenna 512.
The second M/HB recetrver circuit 523 may provide the MB
signal or the HB signal received from the second antenna
512 to the transceiver 560. For example, the second M/HB
receiver circuit 323 may include an mput terminal electri-
cally connected with the second antenna 512 and an output
terminal electrically connected with the transceiver 560. The
second M/HB receiver circuit 523 may process the MB
signal or the HB signal.

The LB receiver circuit 521, the first M/HB receiver
circuit 522, and the second M/HB receiver circuit 523 may

be, for example, a low noise amplifier (LNA) diversity front
end module (LFEM) including a front end module (FEM)

and an LNA.

The first HB electrical path 531 may receive the HB signal
from the first antenna 311. The first HB electrical path 531
may provide the HB signal received from the first antenna
511 to the transcerver 560. For example, one end of the first
HB electrical path 531 may be electrically connected with
the first antenna 511 and the input terminal of the first M/HB
receiver circuit 522. An opposite end of the first HB elec-
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trical path 531 may be electrically connected with the
transceiver 560. The first HB electrical path 531 may
process the HB signal.

The first MB electrical path 532 may receive the MB
signal from the second antenna 512. The first MB electrical
path 532 may provide the MB signal received from the
second antenna 512 to the transceiver 560. For example, one
end of the first MB electrical path 532 may be electrically
connected with the second antenna 312 and the input ter-
minal of the second M/HB recerver circuit 523. An opposite
end of the first MB electrical path 332 may be electrically
connected with the transceiver 560. The first MB electrical
path 532 may process the MB signal.

According to an embodiment, each of the first HB elec-
trical path 531 and the first MB electrical path 532 may
include at least a part of a diplexer, a filter (e.g., a surface
acoustic wave (SAW) filter), and an amplifier (e.g., an
LNA).

The LB transceiver circuit 541 may receive the LB signal
from the third antenna 513. The LB transceiver circuit 541
may provide the LB signal received from the third antenna
513 to the transcerver 560. The LB transceiver circuit 541
may provide the LB signal to the third antenna 513. The LB
transceiver circuit 5341 may provide the LB signal recerved
from the transceiver 560 to the third antenna 3513. For
example, the LB transceiver circuit 541 may include an
input/output terminal electrically connected with the third
antenna 313 and an output terminal electrically connected
with the transceiver 560. Also, the LB transceiver circuit 541
may 1nclude an input terminal electrically connected with
the transceiver 560. The LB transceiver circuit 341 may
process (e.g., filter or amplity) the LB signal.

The first M/HB transceiver circuit 342 may receive the
MB signal or the HB signal from the fourth antenna 514. The
first M/HB transceiver circuit 542 may provide the MB
signal or the HB signal received from the fourth antenna 514
to the transceiver 560. The first M/HB transceiver circuit
542 may provide the LB signal to the fourth antenna 514.
The first M/HB transceiver circuit 342 may provide the MB
signal or the HB signal received from the transceiver 360 to
the fourth antenna 514. For example, the first M/HB trans-
ceiver circuit 542 may include an nput/output terminal

clectrically connected with the fourth antenna 514 and an
output terminal electrically connected with the transceiver
560. Also, the first M/HB transceiver circuit 542 may
include an mput terminal electrically connected with the
transceiver 560. The first M/HB transceiver circuit 342 may
process the MB signal or the HB signal.

The second M/HB transceiver circuit 543 may receive the
MB signal or the HB signal from the fourth antenna 514. The
second M/HB transceiver circuit 343 may provide the MB
signal or the HB signal received from the fourth antenna 514
to the transceiver 560. The second M/HB transceiver circuit
543 may provide the MB signal or the HB signal to the
fourth antenna 514. The second M/HB transceiver circuit
543 may provide the MB signal or the HB signal received
from the transceiver 560 to the fourth antenna 514. For
example, the second M/HB transceiver circuit 543 may
include an mput/output terminal electrically connected with
the fourth antenna 514 and an output terminal electrically
connected with the transceiver 560. Also, the second M/HB
transceiver circuit 543 may include an input terminal elec-
trically connected with the transceiver 560. The second
M/HB transceirver circuit 543 may process the MB signal or

the HB signal.
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The LB transceiver circuit 541, the first M/HB transceiver
circuit 542, and the second M/HB transceiver circuit 543

may be, for example, a including a power amplifier and a
duplexer.

The second HB electrical path 551 may receive the HB
signal from the third antenna 513. The second HB electrical

path 551 may provide the HB signal received from the third
antenna 513 to the transceiver 5360 through the first M/HB
transceiver circuit 542. For example, one end of the second
HB electrical path 551 may be electrically connected with
the third antenna 513. An opposite end of the second HB
clectrical path 551 may be electrically connected with the
first M/HB transceiver circuit 342. For example, the oppo-
site end of the second HB celectrical path 551 may be
clectrically connected with an amplifier (e.g., an LNA)
included in the first M/HB transceiver circuit 542. The
second HB electrical path 551 may process the HB signal.

The second MB electrical path 352 may receive the MB
signal from the third antenna 513. The second MB electrical
path 552 may provide the MB signal received from the third
antenna 313 to the transceiver 560 through the second M/HB
transceiver circuit 543. For example, one end of the second
MB electrical path 552 may be electrically connected with
the third antenna 513. An opposite end of the second MB
clectrical path 552 may be electrically connected with the
second M/HB transceiver circuit 543. For example, the
opposite end of the second MB electrical path 552 may be
clectrically connected with an amplifier (e.g., an LNA)
included 1n the second M/HB transceiver circuit 543. The
second MB electrical path 552 may process the MB signal.

The transceirver 560 may be electrically connected with
the LB receiver circuit 521, the first M/HB recerver circuit
522, the second M/HB receiver circuit 523, the first HB
clectrical path 531, the first MB electrical path 332, the LB
transceiver circuit 541, the first M/HB transceiver circuit
542, the second M/HB transceiver circuit 543, the second
HB electrical path 351, and the second MB electrical path
552. The transcerver 560 may transmit or receive the LB
signal, the MB signal, and the HB signal.

The processor 570 may be electrically connected with the
transceiver 360. The processor 570 may receive the LB
signal, the MB signal, and the HB signal from the trans-
ceiver 560 or may provide the LB signal, the MB signal, and
the HB signal to the transceiver 560.

According to an embodiment, the processor 570 may
individually enable or disable the LB receiver circuit 521,
the first M/HB receiver circuit 522, the second M/HB
receiver circuit 523, the first HB electrical path 531, the first
MB electrical path 532, the LB transceiver circuit 341, the
first M/HB transceiver circuit 542, the second M/HB trans-
cerver circuit 543, the second HB electrical path 351, and the
second MB electrical path 352. For example, the processor
570 may 1nd1v1dually enable or disable the paths by con-
trolhng the on/off of active elements included in the LB
recerver circuit 521, the first M/HB receiver circuit 522, the
second M/HB receiver circuit 523, the first HB electrical
path 531, the first MB electrical path 532, the LB transceiver
circuit 541, the first M/HB transceiver circuit 542, the
second M/HB transceiver circuit 543, the second HB elec-
trical path 551, and the second MB electrical path 552.

An operation ol the electronic device 3500 will be
described with reference to FIG. 5.

FI1G. 5 15 a block diagram 1llustrating a configuration of an
clectronic device according to an embodiment.

The electronic device 500 1llustrated 1n FIG. 5 may be the
same as the electronic device 500 illustrated 1n FIG. 4.
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Retferring to FIG. 5, the first antenna 511, the second
antenna 512, the third antenna 513, and the fourth antenna
514 may be electrically connected with diplexers, respec-
tively. Signals received by the first antenna 511, the second
antenna 512, the third antenna 513, and the fourth antenna
514 may be split by the diplexers.

The first HB electrical path 531 may include, for example,
a SAW filter and an LNA. The first HB electrical path 531
and the first M/HB recetrver circuit 522 may be branched by
the diplexer. The first MB electrical path 532 may include,
for example, an LNA. The second HB electrical path 551
may include, for example, a switch and a dual SAW filter.
The second MB celectrical path 552 may include, for
example, a dual SAW filter.

According to an embodiment, the processor 570 may

receive respective signals in a plurality of frequency bands
through a plurality of paths (mult1 MIMO). For example, the
processor 570 may receive the LB signal from the first
antenna 311 through the LB receiver circuit 521 and may
receive the LB signal from the third antenna 513 through the
LB transcerver circuit 341. The processor 370 may receive
the MB signal from the first antenna 3511 through the first
M/HB receirver circuit 522, may recerve the MB signal from
the second antenna 512 through the first MB electrical path
532, may receive the MB signal from the third antenna 513
t_’lrough the second MB electrical path 552, and may receive
the MB signal from the fourth antenna 514 through the first
M/HB ftransceiver circuit 542 (or the second M/HB trans-
ceiver circuit 543). The processor 570 may receive the HB
signal from the first antenna 3511 through the first HB
clectrical path 531, may receive the HB signal from the
second antenna 312 through the second M/HB receiver
circuit 523, may receive the HB signal from the third
antenna 513 through the second HB electrical path 551, and
may recerve the HB signal from the fourth antenna 514
through the second M/HB transceiver circuit 543 (or the first
M/HB transceiver circuit 542).
That 1s, the processor 570 may simultaneously receive the
LB signals through two paths, may simultaneously receive
the MB signals through four paths, and may simultaneously
receive the HB signals through four paths. By adopting
additional electrical paths such as the first HB electrical path
531, the first MB electrical path 532, the second HB elec-
trical path 551, and the second MB electrical path 552, the
clectronic device 500 according to an embodiment may
support the multt MIMO {for simultaneously receiving the
MB signals through four paths and the HB signals through
four different paths.

According to an embodiment, the processor 570 may
perform the CA on signals 1n a plurality of frequency bands.
The processor 570 may allocate a path (e.g., the LB receiver
circuit 521, the first M/HB receiver circuit 522, the second
M/HB recerver circuit 523, the first HB electrical path 531,
the first MB electrical path 532, the LB transceiver circuit
541, the first M/HB transceiver circuit 542, the second
M/HB transceiver circuit 543, the second HB electrical path
551, or the second MB electrical path 552) to each of signals
in a plurality of frequency bands.

According to an embodiment, the processor 570 may
receive the MB signal and the HB signal from the external
device through the first antenna 511 and the second antenna
512. For example, the processor 370 may receive the MB
signal through the first antenna 511 and may receive the HB
signal through the second antenna 512. The processor 370
may recerve the HB signal through the first antenna 511 and
may receirve the MB signal through the second antenna 512.
For example, the MB signal may be provided to the trans-
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ceiver 560 through the first M/HB receiver circuit 522, the
second M/HB receiver circuit 523, or the first MB electrical
path 532. For example, the HB signal may be provided to the
transceiver 560 through the first HB electrical path 531, the
first M/HB receiver circuit 522, or the second M/HB
receiver circuit 523.

According to an embodiment, the processor 570 may
compare a bandwidth of the MB signal and a bandwidth of
the HB signal. The processor 570 may recognize a signal,
which has a wider bandwidth, from among the MB signal
and the HB signal by comparing bandwidths.

According to an embodiment, the processor 570 may
receive an idicator associated with receiving the MB signal
and the HB signal from the external device that transmits
signals to the first antenna 511 and the second antenna 512.
For example, the indicator may include at least a part of the
RSRP, the RSRQ), the RSSI, and the SINR. For example, the
processor 570 may obtain an indicator corresponding to the
case where the MB signal is received through the first M/HB
receiver circuit 522, an indicator corresponding to the case
where the MB signal 1s received through the second M/HB
receiver circuit 323, and an indicator corresponding to the
case where the MB signal 1s recerved through the first MB
clectrical path 532. The processor 370 may obtain an indi-
cator corresponding to the case where the HB signal is
received through the first HB electrical path 531, an indi-
cator corresponding to the case where the HB signal 1is
received through the first M/HB receiver circuit 522, and an
indicator corresponding to the case where the HB signal 1s
received through the second M/HB receiver circuit 523.

According to an embodiment, based on indicators respec-
tively associated with receiving the MB signal and the HB
signal, the processor 570 may allocate one available path
among the first M/HB receiver circuit 522, the second M/HB
receiver circuit 523, the first HB electrical path 331, and the
first MB electrical path 332 sequentially from a signal
having a wider bandwidth from among the MB signal and
the HB signal. According to an embodiment, the processor
570 may allocate one available path among the first M/HB
recetver circuit 522, the second M/HB receiver circuit 523,
the first HB electrical path 531, and the first MB electrical
path 532 to a signal having a wider bandwidth from among
the MB signal and the HB signal and may allocate one
available path among unallocated paths to a signal having a
narrower bandwidth from among the MB signal and the HB
signal. The data throughput may be improved by first
allocating a path to a wider bandwidth.

For example, when the bandwidth of the MB signal 1s
wider than the bandwidth of the HB signal, the processor
570 may first allocate one path among the first M/HB
recerver circuit 522, the second M/HB receirver circuit 523,
and the first MB electrical path 332 to the MB signal. In this
case, because the first HB electrical path 531 fails to receive
the MB signal, the first HB electrical path 531 may be
excluded from available paths. The processor 570 may
allocate a path, which provides the most excellent path when
the MB signal 1s received, from among the first M/HB
recerver circuit 522, the second M/HB receiver circuit 523,
and the first MB electrical path 532 to the MB signal.

For example, 1n the case where the first M/HB receiver
circuit 522 1s allocated to the MB signal, next, the processor
570 may allocate one path of the first HB electrical path 531
and the second M/HB receiver circuit 523 being unallocated
paths to the HB signal. In this case, because the first MB
clectrical path 532 fails to receive the HB signal, the first
MB electrical path 532 may be excluded from available
paths. The processor 570 may allocate a path, which pro-
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vides the most excellent path when the HB signal 1s
received, from among the first HB electrical path 531 and
the second M/HB receiver circuit 523 to the HB signal. The
processor 570 may allocate, for example, the second M/HB
receiver circuit 523 to the HB signal.

According to an embodiment, the processor 570 may
receive the MB signal and the HB signal through the
allocated paths, respectively. For example, the processor 570
may receive the MB signal through the first M/HB recerver
circuit 322 and may receive the HB signal through the
second M/HB receiver circuit 523. The processor 570 may
cnable an allocated path among the first M/HB receiver
circuit 522, the second M/HB receiver circuit 523, the first
HB electrical path 531, and the first MB electrical path 532

and may disable unallocated paths among the first M/HB
recerver circuit 522, the second M/HB receiver circuit 523,
the first HB electrical path 531, and the first MB electrical

path 532. For example, the processor 570 may enable the
first M/HB receiver circuit 522 and the second M/HB
receiver circuit 523 and may disable the first HB electrical
path 531 and the first MB electrical path 532. The processor
570 may receive the MB signal and the HB signal from
antennas electrically connected with the allocated paths.

According to an embodiment, when the MB signal and the
HB signal are received through the allocated paths, the
processor 570 may aggregate the MB signal and the HB
signal.

According to an embodiment, when an indicator 1is
changed as much as a specified range or greater, based on the
changed indicator, the processor 570 may reallocate one
available path among the first M/HB receirver circuit 522, the
second M/HB receiver circuit 523, the first HB electrical
path 531, and the first MB electrical path 532 sequentially
from a signal having a wider bandwidth from among the MB
signal and the HB signal.

According to an embodiment, when the MB signal and the
HB signal are received through the third antenna 513 and the
fourth antenna 3514, based on indicators respectively asso-
ciated with receiving the MB signal and the HB signal, the
processor 370 may allocate one available path among the
first M/HB transceiver circuit 542, the second M/HB trans-
ceiver circuit 543, the second HB electrical path 551, and the
second MB electrical path 552 sequentially from a signal
having a wider bandwidth from among the MB signal and
the HB signal. The processor 570 may allocate the MB
signal and the HB signal received through the third antenna
513 and the fourth antenna 514 in a way that 1s similar to the
way to allocate paths to the MB signal and the HB signal
received through the first antenna 511 and the second
antenna 3512.

FIG. 6 1s a block diagram 1illustrating a configuration of an
clectronic device according to an embodiment.

Reterring to FIG. 6, an electronic device 700 according to
an embodiment may 1nclude the first antenna 511, the second
antenna 512, the third antenna 513, the fourth antenna 514,
the LB receiver circuit 521, the first M/HB receiver circuit
522, the second M/HB receiver circuit 523, the first HB
clectrical path 531, a first MB eclectrical path 732, an LB
clectrical path 733, the LB transceirver circuit, the first M/HB
transceiver circuit 542, the second M/HB transceiver circuit
543, the second HB clectrical path 551, the second MB
clectrical path 552, the transceiver 560, and the processor
570. The electronic device 700 may be a mobile device that
a user utilizes. The electronic device 700 may be referred to
as a “mobile device”, a “mobile terminal”, “user equip-
ment”, or the like. For convenience of description, with
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regard to the configurations and the operations described
with reference to FIG. 4, additional description will be
omitted to avoid redundancy.

The first MB electrical path 732 may receive the MB
signal from the second antenna 512. The first MB electrical
path 732 may provide the MB signal received from the
second antenna 512 to the transceiver 5360. For example, one
end of the first MB electrical path 732 may be electrically
connected with the second antenna 512, the input terminal of
the second M/HB receiver circuit 523, and one end of the LB
clectrical path 733. An opposite end of the first MB electrical
path 732 may be electrically connected with the transceiver
560. The first MB electrical path 732 may process the MB
signal.

The LB electrical path 733 may receive the LB signal
from the second antenna 512. According to an embodiment,
the second antenna 512 may be configured to resonate 1n the
LB, the MB, and the HB. The LB electrical path 733 may
provide the LB signal received from the second antenna 512
to the transceiver 560. For example, one end of the LB
clectrical path 733 may be electrically connected with the
second antenna 512, the mput terminal of the second M/HB
recerver circuit 523, and the one end of the first MB
clectrical path 732. An opposite end of the LB electrical path
733 may be electrically connected with the transceiver 560.
The LB electrical path 733 may process the LB signal.

According to an embodiment, the processor 370 may
individually enable or disable the LB receiver circuit 521,
the first M/HB receiver circuit 522, the second M/HB
receiver circuit 523, the first HB electrical path 531, the first
MB electrical path 732, the LB electrical path 733, the LB
transceiver circuit, the first M/HB transceiver circuit 542,
the second M/HB transceiver circuit 543, the second HB
clectrical path 551, and the second MB electrical path 552.

An operation of the electronic device 700 will be
described with reference to FIG. 7.

FI1G. 7 1s a block diagram 1llustrating a configuration of an
clectronic device according to an embodiment.

The electronic device 700 1llustrated 1n FIG. 7 may be the
same as the electronic device 700 illustrated in FIG. 6. For
convenience of description, with regard to the configurations
and the operations described with reference to FIG. 5,
additional description will be omitted to avoid redundancy.

Referring to FIG. 7, the first MB electrical path 732 may
include, for example, a dual SAW filter and an LNA. The LB
clectrical path 733 may include, for example, an LNA. The
first MB electrical path 732 and the LB electrical path 733
may be branched by the dual SAW f{ilter.

According to an embodiment, the processor 570 may
receive respective signals 1 a plurality of frequency bands
through a plurality of paths (mult1t MIMO). For example, the
processor 570 may receive the LB signal through the LB
receiver circuit 521, the LB electrical path 733, and the LB
transceiver circuit. The processor 370 may receive the MB
signals through the first M/HB receiver circuit 522, the first
MB electrical path 732, the second MB electrical path 552,
and the first M/HB transceiver circuit 542 (or the second
M/HB transceiver circuit 543). The processor 570 may
receive the HB signals through the first HB electrical path
531, the second M/HB receiver circuit 523, the second HB
clectrical path 551, and the second M/HB transceiver circuit
543 (or the first M/HB transceiver circuit 542).

According to an embodiment, the processor 570 may
perform the CA on signals 1n a plurality of frequency bands.
The processor 570 may allocate a path (e.g., the LB receiver
circuit 521, the first M/HB receiver circuit 522, the second
M/HB recetrver circuit 523, the first HB electrical path 531,
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the first MB electrical path 732, the LB electrical path 733,
the LB transcerver circuit, the first M/HB transceiver circuit
542, the second M/HB transceiver circuit 543, the second
HB electrical path 551, or the second MB electrical path
552) to each of signals in a plurality of frequency bands.
According to an embodiment, when the LB signal, the
MB signal, and the HB signal are received through the first
antenna 511 and the second antenna 512 from the external
device, based on indicators respectively associated with
receiving the LB signal, the MB signal, and the HB signal,
the processor 570 may allocate one available path among the
LB receiver circuit 521, the first M/HB receiver circuit 522,
the second M/HB receiver circuit 523, the first HB electrical
path 531, the first MB electrical path 732, and the LB

clectrical path 733 sequentially from a signal having a wider
bandwidth from among the LB signal, the MB signal, and
the HB signal. As 1n the way described with reference to
FIG. 5, the processor 570 may allocate paths to the LB
signal, the MB signal, and the HB signal.

FIG. 8 1s a block diagram 1illustrating a configuration of an
clectronic device according to an embodiment.

Referring to FIG. 8, an electronic device 900 according to
an embodiment may include the first antenna 311, the second
antenna 512, the third antenna 513, the fourth antenna 514,
the LB receiver circuit 521, the first M/HB receiver circuit
522, the second M/HB receiver circuit 523, the first HB
clectrical path 531, the first MB electrical path 532, an LB
transceiver circuit 941, a first M/HB transceiver circuit 942,
a second M/HB transceiver circuit 943, a second HB elec-
trical path 951, a second MB electrical path 9352, the
transceiver 560, and the processor 570. The electronic
device 900 may be a mobile device that a user utilizes. The
clectronic device 900 may be referred to as a “mobile
device”, a “mobile terminal”, “user equipment”, or the like.
For convenience of description, with regard to the configu-
rations and the operations described with reference to FIG.
4, additional description will be omitted to avoid redun-
dancy.

The LB transceiver circuit 941 may receive the LB signal
from the third antenna 513. The LB transceiver circuit 941
may provide the LB signal received from the third antenna
513 to the transceiver 560. The LB transceiver circuit 941
may provide the LB signal to the third antenna 513. The LB
transceiver circuit 941 may provide the LB signal recerved
from the transceiver 560 to the third antenna 513. For
example, the LB transceiver circuit 941 may include an
input/output terminal electrically connected with the third
antenna 313 and an output terminal electrically connected
with the transceiver 560. Also, the LB transceiver circuit 941
may include an mput terminal electrically connected with
the transceiver 560. The LB transceiver circuit 941 may
process the LB signal.

The first M/HB transceiver circuit 942 may receive the
MB signal or the HB signal from the third antenna 513. The
first M/HB transceiver circuit 942 may provide the MB
signal or the HB signal received from the third antenna 513
to the transceiver 360. The first M/HB transceiver circuit
942 may provide the LB signal to the third antenna 513. The
first M/HB transceiver circuit 942 may provide the MB
signal or the HB signal received from the transceiver 360 to
the third antenna 513. For example, the first M/HB trans-
ceiver circuit 942 may include an iput/output terminal
clectrically connected with the third antenna 513 and an
output terminal electrically connected with the transceiver
560. Also, the first M/HB transceiver circuit 942 may

include an mput terminal electrically connected with the
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transceiver 560. The first M/HB transceiver circuit 942 may
process the MB signal or the HB signal.

The second M/HB transceiver circuit 943 may receive the
MB signal or the HB signal from the fourth antenna 514. The
second M/HB transceiver circuit 943 may provide the MB
signal or the HB signal received from the fourth antenna 514
to the transceiver 560. The second M/HB transceiver circuit
943 may provide the MB signal or the HB signal to the
fourth antenna 514. The second M/HB transceiver circuit
943 may provide the MB signal or the HB signal received
from the transceiver 560 to the fourth antenna 514. For
example, the second M/HB transceiver circuit 943 may
include an mput/output terminal electrically connected with
the fourth antenna 514 and an output terminal electrically
connected with the transceiver 560. Also, the second M/HB
transceiver circuit 943 may include an mnput terminal elec-
trically connected with the transceiver 560. The second
M/HB transceiver circuit 943 may process the MB signal or
the HB signal.

The LB transceiver circuit 941, the first M/HB transceiver
circuit 942, and the second M/HB transceiver circuit 943
may be, for example, a PAMiD including a power amplifier
and a duplexer.

The second HB electrical path 951 may receive the HB
signal from the third antenna 513. The second HB electrical
path 951 may provide the HB signal received trom the third
antenna 513 to the transceiver 560. For example, one end of
the second HB electrical path 951 may be eclectrically
connected with the third antenna 513 and the input terminal
of the first M/HB transceiver circuit 942. An opposite end of
the second HB electrical path 951 may be electrically
connected with the transceiver 560. The second HB electr-
cal path 951 may process the HB signal.

The second MB electrical path 952 may receive the MB
signal from the fourth antenna 3514. The second MB elec-
trical path 952 may provide the MB signal recerved from the
fourth antenna 514 to the transceiver 560. For example, one
end of the second MB electrical path 952 may be electrically
connected with the fourth antenna 514 and the input terminal
of the second M/HB transceiver circuit 943. An opposite end
of the second MB electrical path 952 may be electrically
connected with the transceiver 560. The second MB elec-
trical path 952 may process the MB signal.

The layout of the LB transceiver circuit 941, the first
M/HB transceiver circuit 942, the second M/HB transceiver
circuit 943, the second HB electrical path 951, and the
second MB electrical path 952 may be similar to the layout
of the LB receiver circuit 521, the first M/HB receiver circuit
522, the second M/HB receiver circuit 523, the first HB
clectrical path 531, and the first MB electrical path 532.

According to an embodiment, the processor 570 may
individually enable or disable the LB receiver circuit 521,
the first M/HB receiver circuit 522, the second M/HB
receiver circuit 523, the first HB electrical path 531, the first
MB electrical path 532, the LB transceiver circuit 941, the
first M/HB transceiver circuit 942, the second M/HB trans-
ceiver circuit 943, the second HB electrical path 951, and the
second MB electrical path 952.

FI1G. 9 15 a block diagram 1llustrating a configuration of an
clectronic device according to an embodiment.

The electronic device 900 1llustrated 1n FIG. 9 may be the
same as the electronic device 900 illustrated 1n FIG. 8. For
convenience of description, with regard to the configurations
and the operations described with reference to FIG. 5,
additional description will be omitted to avoid redundancy.

Referring to FIG. 9, the second HB electrical path 951
may include, for example, a SAW filter and an LNA. The
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second HB electrical path 951 may be implemented to be
similar to the first HB electrical path 531. The second MB
clectrical path 952 may include, for example, an LNA. The
second MB electrical path 952 may be implemented to be
similar to the first MB electrical path 532.

According to an embodiment, the processor 570 may
receive respective signals 1 a plurality of frequency bands
through a plurality of paths (mult1 MIMO). For example, the
processor 570 may receive the LB signals through the LB
receiver circuit 521 and the LB transceiver circuit 941. The
processor 570 may receive the MB signals through the first
M/HB receiver circuit 522, the first MB electrical path 532,
the first M/HB transceiver circuit 942, and the second MB
clectrical path 952. The processor 570 may receive the HB
signals through the first HB electrical path 531, the second
M/HB receiver circuit 523, the second HB electrlcal path
051, and the second M/HB transceiver circuit 943.

According to an embodiment, the processor 570 may
perform the CA on signals 1n a plurality of frequency bands.

The transceiver 570 may allocate a path (e.g., the LB
recerver circuit 521, the first M/HB receiver circuit 522, the
second M/HB receiver circuit 523, the first HB electrical
path 531, the first MB electrical path 532, the LB transceiver
circuit 941, the first M/HB transceiver circuit 942, the
second M/HB transceiver circuit 943, the second HB elec-
trical path 951, or the second MB electrical path 952) to each
of signals 1n a plurality of frequency bands.

According to an embodiment, when the LB signal, the
MB signal, and the HB signal are received through the third
antenna 513 and the fourth antenna 514 from the external
device, based on indicators respectively associated with
receiving the LB signal, the MB signal, and the HB signal,
the processor 570 may allocate one available path among the
LB transceiver circuit 941, the first M/HB transceiver circuit
942, the second M/HB transceiver circuit 943, the second
HB electrical path 951, and the second MB electrical path
952 sequentially from a signal having a wider bandwidth
from among to the LB signal, the MB signal, and the HB
signal. As in the way described with reference to FIG. 6, the
processor 370 may allocate paths to the LB signal, the MB
signal, and the HB signal.

FIG. 10 1s a flowchart for describing a method for
determining a communication signal receiving path of an
clectronic device, according to an embodiment.

Below, 1t 1s assumed that the electronic device 500 FIGS.
4 and 5, the electronic device 700 of FIGS. 6 and 7, and the
clectronic device 900 of FIGS. 8 and 9 perform the process
of FIG. 10. In addition, 1n the description of FIG. 10, 1t may
be understood that operations described as being performed
by the electronic device are controlled by the processor 570.

Referring to FIG. 10, 1 operation 1110, the electronic
device may receive a signal 1n a first band and a signal 1n a
second band. For example, the electronic device may receive
the signal 1n the first band and the second 1n the second band
through one or more antennas from an external device such
as a base station. Here, the signal 1n the first band may be,
for example, the MB signal, and the signal in the second
band may be, for example, the HB signal. An example 1s
illustrated 1n FIG. 10 as the electronic device receives
signals 1n two bands, but the disclosure 1s not limited thereto.
For example, the electronic device may receive signals 1n
three or more bands. When signals in three or more bands
are recerved, the electronic device may perform the follow-
ing operation on the signals in the three or more signals.

In operation 1120, the electronic device may compare a
bandwidth of the signal 1n the first band and a bandwidth of
the signal in the second band. For example, when the
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clectronic device receives the MB signal and the HB signal,
the electronic device may compare a bandwidth of the MB
signal and a bandwidth of the HB signal. The electronic
device may recognize a signal having a greater bandwidth
from among the MB signal and the HB signal.

In operation 1130, the electronic device may receive
indicators respectively associated with receiving the signal
in the first band and the signal 1n the second band, from an
external device. For example, when the electronic device 1s
able to receive the MB signals through a first path, a second
path, and a third path, the electronic device may obtain the
RSSI of the MB signal when received through the first path,
the RSSI of the MB signal when received through the second
path, and the RSSI of the MB signal when received through
the third path, from the external device. As in the above
description, when the electronic device 1s able to receive the
HB signal through the first path, the second path, and a
fourth path, the electronic device may obtain the RSSI of the
HB signal when received through the first path, the RSSI of
the HB signal when received through the second path, and
the RSSI of the HB signal when receirved through the third
path, from the external device.

In operation 1140, the electronic device may allocate one
available path among a plurality of unallocated paths to a
signal having the widest bandwidth from among unallocated
signals, based on the received indicators. For example, when
the bandwidth of the HB signal 1s wider than the bandwidth
of the LB signal, the electronic device may allocate a path
having the highest RSSI from among the first path, the
second path, and the fourth path to the HB signal.

In operation 1150, the electronic device may determine
whether paths are allocated to all the signals. When paths are
not allocated to all the signals, the electromic device may
again perform operation 1140. For example, when the {first
path 1s allocated to the HB signal, the electronic device may
allocate a path having the highest RSSI from among the
second path and the third path to the LB signal.

When paths are allocated to all the signals, 1n operation
1150, the electronic device may recerve the signal in the first
band and the signal in the second band through the allocated
paths, respectively. For example, the electronic device may
receive the HB signal through the first path and may receive
the LB signal through the second path.

In operation 1160, the electronic device may aggregate
the signal 1n the first band and the signal in the second band.
For example, the electronic device may perform the CA on
the signal 1n the first band and the signal in the second band.

FIG. 11 1s a flowchart for describing a method for
determining a commumnication signal receiving path of an
clectronic device, according to an embodiment.

Below, 1t 1s assumed that the electronic device 500 FIGS.
4 and 5, the electronic device 700 of FIGS. 6 and 7, and the
clectronic device 900 of FIGS. 8 and 9 perform the process
of FIG. 11. In addition, in the description of FIG. 11, 1t may
be understood that operations described as being performed
by the electronic device are controlled by the processor 570.
With regard to the operations described with reference to
FIG. 10, additional description will be omitted to avoid
redundancy.

Referring to FI1G. 11, after operation 1170 1s performed, in
operation 1210, the electronic device may determine
whether an 1ndicator 1s changed as much as a specified range
or greater. For example, the electronic device may receive
the RSSI from the external device periodically or whenever
a specified event occurs. The electronic device may deter-
mine whether the RSSI 1s changed as much as a specified
range (e.g., £6 dB) or greater. The specified range may be
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changed based on the remaining quantity of a battery or may
be changed depending on settings of a user. As the specified
range becomes smaller, the data throughput may be
improved, and power consumption may be increased. When
the 1indicator 1s not changed as much as the specified range
or greater, the electronic device may perform operation
1170.

When the indicator 1s changed as much as the specified
range or greater, in operation 1220, the electronic device
may reallocate one available path among a plurality of
unallocated paths to a signal having the widest bandwidth
from among unallocated signals, based on the changed
indicator. For example, as 1n operation 1140, the electronic
device may reallocate a path.

In operation 1230, the electronic device may determine
whether paths are reallocated to all the signals. When paths
are not allocated to all the signals, the electronic device may
again perform operation 1220.

When paths are allocated to all the signals, 1n operation
1240, the electronic device may receive the signal in the first
band and the signal in the second band through the reallo-
cated paths, respectively.

In operation 1250, the electronic device may aggregate
the signal 1n the first band and the signal 1n the second band.

The term “module” used 1n this disclosure may include a
unit composed of hardware, software and firmware and may
be interchangeably used with the terms “unit”, “logic”,
“logical block”, “part” and “circuit”. The “module” may be
an 1mtegrated part or may be a minimum unit for performing
one or more functions or a part thereof. The “module” may
be implemented mechanically or electronically and may
include at least one of an application-specific IC (ASIC)
chip, a field-programmable gate array (FPGA), and a pro-
grammable-logic device for performing some operations,
which are known or will be developed. At least a part of an
apparatus (e.g., modules or functions thereol) or a method
(e.g., operations) according to various embodiments may be,
for example, implemented by instructions stored in com-
puter-readable storage media (e.g., the memory 130) in the
form of a program module. The struction, when executed
by a processor (e.g., the processor 120), may cause the
processor to perform a function corresponding to the 1nstruc-
tion. A computer-readable recording medium may include a
hard disk, a floppy disk, a magnetic media (e.g., a magnetic
tape), an optical media (e.g., a compact disc read only
memory (CD-ROM) and a digital versatile disc (DVD), a
magneto-optical media (e.g., a tloptical disk)), and an inter-
nal memory. Also, the one or more instructions may contain
a code made by a compiler or a code executable by an
interpreter. A module or a program module according to
various embodiments may include at least one of the above
components, or a part of the above components may be
omitted, or other components may be further included.
Operations performed by a module, a program module, or
other components according to various embodiments may be
executed sequentially, 1n parallel, repeatedly, or 1n a heuris-
tic method or some operations may be executed 1n diflerent
sequences or may be omitted. Alternatively, other operations
may be added.

While the disclosure has been shown and described with
reference to various embodiments thereof, it will be under-
stood by those skilled 1n the art that various changes in form
and details may be made therein without departing from the
spirit and scope of the disclosure as defined by the appended
claims and their equivalents.
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The 1invention claimed 1s:
1. An electronic device comprising;:

a first antenna configured to resonate 1 a first band,

second band, and a third band;

d

a second antenna configured to resonate in the second

band and the third band;

a transcerver configured to transmit or receive a signal

1n

the first band, a signal 1n the second band, and a signal

in the third band;

a first RF circuit configured to receive the signal in the
second band or the signal in the third band from the first
antenna and to provide the signal in the second band or

the signal in the third band to the transceiver;

a second RF circuit configured to receive the signal in t
second band or the signal in the third band from ft.

1C

1C

second antenna and to provide the signal in the second
band or the signal 1n the third band to the transceiver;

a {irst electrical path configured to recerve the signal in t
third band from the first antenna and to provide t

signal 1n the third band to the transceiver;
a second electrical path configured to recerve the signal
the second band from the second antenna and

1C

1C

1n
1o

provide the signal 1n the second band to the transceiver;

and

a processor electrically connected with the transceiver,

wherein the processor 1s configured to:

allocate one available path among the first RF circuit,
the second RF circuit, the first electrical path, and the
second electrical path sequentially from a signal

having a wider bandwidth from among the signal

1n

the second band and the signal in the third band
based on 1indicators respectively associated with
recerving the signal 1n the second band and the signal
in the third band, when the signal 1n the second band
and the signal in the third band are received through

the first antenna and the second antenna; and
receive the signal 1n the second band and the signal

1n

the third band through the allocated paths, respec-

tively.

2. The electronic device of claim 1, wherein the processor

1s configured to:

compare a bandwidth of the signal 1n the second band and

a bandwidth of the signal in the third band; and

obtain an 1ndicator from an external device transmitting a

signal to the first antenna and the second antenna.

3. The electronic device of claim 1, wherein the indicators
include at least a part of a reference signal received power

(RSRP), a reference signal received quality (RSRQ),
reference signal received power (RSSI), and a signal
interference noise ratio (SINR).

a
fo

4. The electronic device of claim 1, wherein the processor

1s configured to:

allocate one available path among the first RF circuit, t
second RF circuit, the first electrical path, and t

1C

1C

second electrical path to a signal having a wider
bandwidth from among the signal in the second band

and the signal in the third band; and

allocate one available path among unallocated paths to a
signal having a narrower bandwidth from among the
signal 1 the second band and the signal 1n the third

band.

5. The electronic device of claim 1, wherein the processor

1s configured to:

when an indicator among the indicators 1s changed, real-

locate one available path among the first RF circuit, t
second RF circuit, the first electrical path, and t

1C

1C

second electrical path sequentially from a signal having
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a wider bandwidth from among the signal 1n the second
band and the signal in the third band, based on the
changed indicator.

6. The electronic device of claim 1, wherein the processor

1s configured to:

aggregate the signal 1n the second band and the signal 1n
the third band when the signal in the second band and
the signal 1n the third band are received through the
allocated path.

7. The electronic device of claim 1, wherein the processor

1s configured to:

ecnable the allocated path among the first RF circuit, the
second RF circuit, the first electrical path, and the
second electrical path; and

disable an unallocated path among the first RF circuit, the
second RF circuit, the first electrical path, and the
second electrical path.

8. The electronic device of claim 1, further comprising;

a third antenna configured to resonate 1n the first band, the
second band, and the third band;

a fourth antenna configured to resonate 1n the second band
and the third band;

a third RF circuit configured to receive the signal in the
second band or the signal in the third band from the
fourth antenna and to provide the signal 1n the second
band or the signal in the third band to the transceiver;

a fourth RF circuit configured to recerve the signal in the
second band or the signal in the third band from the

fourth antenna and to provide the signal in the second

band or the signal 1n the third band to the transceiver;

a third electrical path configured to receive the signal 1n
the third band from the third antenna and to provide the
signal 1n the third band to the third RF circuit; and

a fourth electrical path configured to receive the signal 1n
the second band from the third antenna and to provide
the signal 1n the second band to the third RF circuat,

wherein the processor 1s configured to:
allocate one available path among the third RF circuat,

the fourth RF circuit, the third electrical path, and the
fourth electrical path sequentially from a signal
having a wider bandwidth from among the signal 1n
the second band and the signal in the third band
based on indicators respectively associated with
receiving the signal 1n the second band and the signal
in the third band, when the signal in the second band
and the signal in the third band are received through
the third antenna and the fourth antenna.

9. The electronic device of claim 1, further comprising;

a third antenna configured to resonate in the first band, the
second band, and the third band;

a fourth antenna configured to resonate 1n the second band
and the third band;

a third RF circuit configured to receive the signal 1n the
second band or the signal in the third band from the
third antenna and to provide the signal in the second
band or the signal in the third band to the transceiver;

a fourth RF circuit configured to recerve the signal in the
second band or the signal in the third band from the

fourth antenna and to provide the signal in the second

band or the signal 1n the third band to the transceiver;

a third electrical path configured to receive the signal 1n
the third band from the third antenna and to provide the
signal 1n the third band to the transceiver; and

a fourth electrical path configured to receive the signal 1n
the second band from the fourth antenna and to provide
the signal 1n the second band to the third RF circuat,
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wherein the processor 1s configured to:
allocate one available path among the third RF circuat,
the fourth RF circuit, the third electrical path, and the
fourth electrical path sequentially from a signal
having a wider bandwidth from among the signal 1n
the second band and the signal in the third band
based on 1indicators respectively associated with
recerving the signal 1n the second band and the signal
in the third band, when the signal 1n the second band
and the signal in the third band are received through
the third antenna and the fourth antenna.
10. The electronic device of claim 1, wherein the second

antenna 1s configured to resonate 1n the first band, the second
band, and the third band, and

a fifth RF circuit configured to receive the signal in the
first band from the first antenna and to provide the
signal 1n the first band to the transceiver; and

a fifth electrical path configured to receive the signal in
the first band from the second antenna and to provide
the signal 1n the first band to the transceiver,

wherein the processor 1s configured to:
allocate one available path among the first RF circuat,

the second RF circuit, the first electrical path, the
second electrical path, and the fifth electrical path
sequentially from a signal having a wider bandwidth
from among the signal in the first band, the signal in
the second band, and the signal in the third band
based on 1indicators respectively associated with
recerving the signal 1n the first band, the signal 1n the
second band, and the signal 1n the third band, when
the signal 1n the first band, the signal 1n the second
band, and the signal in the third band are received
through the first antenna and the second antenna.

11. A method for determiming a communication signal

receiving path of an electronic device, the method compris-
ng:

receiving a signal 1n a first band and a signal in a second
band;

10

15

20

25

30

35

26

obtaining indicators from an external device transmitting,
the signal 1n the first band and the signal in the second
band;

comparing a bandwidth of the signal in the first band and
a bandwidth of the signal in the second band when the
signal 1n the first band and the signal 1n the second band
are received:

allocating one available path, which transfers the signal 1n
the first band or the signal in the second band, from
among a plurality of paths sequentially from a signal

having a wider bandwidth from among the signal in the
first band and the signal 1n the second band based on the

indicators respectively associated with receiving the
signal 1n the first band and the signal 1n the second

band; and
receiving the signal in the first band and the signal 1n the
second band through the allocated paths, respectively.
12. The method of claim 11, wherein the allocating

includes:

allocating one available path among the plurality of paths
to a signal having a wider bandwidth from among the
signal 1n the first band and the signal 1n the second
band; and

allocating one available path among unallocated paths to
a signal having a narrower bandwidth from among the
signal in the first band and the signal in the first band.

13. The method of claim 11, further comprising:

when an indicator among the indicators 1s changed as
much as a specified range or greater, reallocating one
available path among the plurality of paths sequentially
from a signal having a wider bandwidth from among
the signal 1n the first band and the signal 1n the second
band, based on the changed indicator.

14. The method of claim 11, further comprising:

aggregating the signal 1n the first band and the signal 1n
the second band when the signal 1n the first band and
the signal 1n the second band are received through the
allocated path.
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